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Example 3.3: S MOČ. Če) 

How would you find a formula for the following indefinite integral? . 
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Section 5.1-5.3: 
Area under the 
curve anc the 
definite integral 
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Average Value 


The average value of f on [a,b] is the y-value that would 
generate a rectangle with the same area as f on [a,b]. 
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Example 3: 
Using the same example, find the average value of the function 
on the interval [-1,2] using the midpoint estimate. 
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Next Learning Goals 


Be able to find the eguation for a general 
Riemann Sum 


O 
Take the limit of your answer to find the actual 
area beneath the curve 


Understand the definition of the definite 
integral 


Understand key properties of the definite 
integral 


General Riemann Sum 
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A. The left-hand endpoint of the J! No 
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B. The right-hand endpoint of the 
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The Definite Integral 


We define the definite integral to be the limit of 
the Riemann Sum: 
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The Definite Integral and Area 
Comp fo 5 

If the function is always non-negative on [a,b], b 
we have found TOTAL AREA under the curve. f(z)ldz 


If the function takes on negative values, then we : 
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Helpful Summation Formulas (memorize) 
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Example 4: 


subinterval. XA 1 > the كلام‎ 
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Example 5: 


In a memory experiment, the rate of memorization is measured by 
the function: Sle.ReaC O : 
f(t) = -c t2 + dt, c>o, d>o, 
where t is the time in minutes, and f(t) is the number of words per 

minute. 


(a) How many words are memorized in the first 2 minutes (from 
t=o to t=2)? USE RIEMANN SUMS. 


(b) What is the average number of words memorized each minute? 
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Properties of the Definite Integral 


Let f(x) be continuous on [a,b | 
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Properties of the Definite Integral (cont.) 
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Some More Integral Properties 
(1) If f(x) > 0, then | f(x)dx > 0. 
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More Integral Properties (cont.) 
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(5) If f isan even function, then 


| fGodx = 2 | fade, 7? SVEN "Ee 


es: Ga Ka Cos Hi 


Example 6: Siven that | 2/G)dx = 4 and | fGXdx = =1, 
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Challenge Problem: 


(1) What are some ways we have seen to simplify this integral? 


(2) Recall your special triangle values of trig functions. 
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